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ABSTRACT

Photorefractive keratectomy (PRK) is a corneal refractive surgical technique using excimer laser. In transepitelial PRK (tPRK) ,relatively newer
procedure of laser refractive correction, the epithelium and stroma are removed in a single step.

METHODS : A prospective study was conducted in 372 eyes consisting of 186 patients were studied in a tertiary eye care hospital. Out of which
180 eyes underwent aaPRK and 192 eyes underwent tPRK.Post operative healing was evaluated in all the patients

in terms of pain epithelial healing and corneal haze.

RESULTS :Pain was significantly lower in tPRK group compared to aaPRK on day 1 postoperatively.Epithelial healing was early in tPRK
(86.97%) in 6 days compared to aaPRK group (23.32%). Corneal haze was less than grade 1 postoperatively at Imonth in tPRK  group (95.3%)

compared to aaPRK group (89.64%)

CONCLUSIONS : Early postoperative epithelial healing is observed which inturn causes less pain and crneal haze in transepithelial PRK group

compared to alcohol assisted PRK group
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Introduction

Photorefractive keratectomy (PRK) is a corneal refractive surgical
technique using excimer laser,was introduced more than 25 years
ago."’This surgery which was used as a mainstream refractive
modality was declined during the late 1990s and early twenty-first
century due to the dramatic increase in laser in-situ keratomileusis
(LASIK). However, there has been a resurgence of interest in the PRK
procedure correction when proper patient selection,surgical technique,
and quality postoperative care occur.”’

Before the excimer laser ablation the epithelium was removed by
manual mechanical scraping ,later it was enhanced by using alcohol
solution. * Earlier the main disadvantage of PRK are postoperative
pain, delayed epithelial healing, and postoperative corneal haze. An
alternative for this is the transepithelial PRK where the epithelium is
removed by phototherapeutic ablation (PTK) ,followed by a stromal
laser refractive ablation’”. Advantages of transepithelial PRK are
noncontact echnique, reduce intervention time and minimizes the size
of epithelial defect required for stromal ablation , avoidance of alcohol
thereby reducing toxicity.

tPRk targets 55um and 65um peripherally ,for an 8mm ablation zone
with further consideration to differential ablation rate in epithelium
compared to stroma . The ablation is carried out as a single continous
profile.

Mitomycin C[MMC] is used as adjunctive for reducing the post
operative stromal haze "’

The main aim of the study was to assess postoperative pain , epithelial
healing and corneal haze and compare the aaPRK group with tPRK

group.

METHODS

This is a prospective study carried out in a tertiary eye care hospital in

Hyderabad, telangana state in the patients who underwent aaPRK and

transepithelial PRK (tPRK) between September 2016 to September

2017 foraperiod of one year.

» Atotal of 372 eyes consisting of 186 patients were studied. Out of
which 180 eyes underwent aaPRK and 192 eyes underwent tPRK.
The study population have the following inclusion criteria: age
more than 21 years,a stable refractive error for atleast 12 months
before the surgery,simple myopia or myopic astigmatism,
refractive error withi the range of -1.0 to -8.0D, contact lens
discontinuation for atleast 2 weeks.

Exclusion criteria are ocular conditions like high myopia >8D, lid
abnormalities, dry eyes, clinical and subclinical cases of keratoconus,

previous cases of cataract and glaucoma, cases with abnormal corneal
topography, and systemic conditions like diabetes, connective tissue
disorders and pregnancy.

Preoperative Assessment :

All the patients were evaluated as follows .Prior ocular and general
medical history,contact lens wear, topical and systemic medication use
were noted.Thorough assessment of refraction including subjective
correction by two persons .Complete ocular examination of anterior
and posterior segments were done by Slit lamp biomicroscoy,direct
and indirect ophthalmoscopy, tonometry.Sirius examination includes
pupillometry, placido disc, rotating scheimpflug camera and ocular
aberrometry.

Data was entered in Microsoft excel and analysis was done using
SPSS version 20.

Descriptive statistical analysis was done . Results on categorical
measurements are presented as Percentages. Chi square test was used to
find out the significance of study parameters on a categorical scale
between two groups .Significance is assessed at 5 % level of significance.
P<0.05-statistically significant. P<0.001- statistically highly significant.

Procedure:
The surgeries were performed with 750 S version,Amaris excimer
laser.

Proparacaine hydrochloride 0.5% drops were instilled before the
surgery .20% ethyl alcohol was placed on the cornea in aaPRK group
within an 8.5mm cone and left in place for 30 seconds. Then the excess
ofalcohol is absorbed using merocel sponge .

The epithelium was removed using blunt spatula followed by stromal
ablation using excimer laser In tPRK group, the epithelium was
removed during laser ablation from the total ablation zone. In both the
groups 0.02% of mitomycin C was applied for 10 sec per diopter power
of myopia followed by irrigation with balanced salt solution .Bandage
contact lens was applied after the surgery for 5 days.All the patients
were given topical antibiotic eye drops (four times a day), topical
fluorometholone eye drops (six times per day), lubricant eye drops(six
times a day). Post operative examinations were done at day 1, day 5, 1*
month ,5" month included evaluation of pain by 10-category verbal
rating scale (1- no pain and 10-worst possible pain),visual acuity, slit
lamp examination, tonometry.

Corneal haze was evaluated as proposed by Fantes at al "*( 0=no
haze,0.5=trace haze on;l=corneal cloudiness not interfering with
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visibility of iris details; 2=mild effacement of iris details; 3 and 4=iris
and lens details not discernible )

RESULTS:
Atotal of 372 eye were studied , of which 180 eyes underwent aaPRK

Table 6 : Corneal haze grade at 1 month post op

and 192eyes underwent tPRK.

Table:1 Age distribution:

Age in years aaPRK (n=180) tPRK(n=192)
21-30 138 155

31-40 35 31

41-50 7 6

Figure-1Age distribution:

Table :2 Sex distribution:

aaPRK(n=180) |Percentage [tPRK (n=192) [Percentage
Females |98 54.44% 112 58.33%
Males |82 45.55% 80 41.66%
100 T
501 - Hfemales
Emales

aaPRK ——
tPRK

Figure 2: Sex distribution

Table :3 Distribution according to refractive error

Amount of error |aaPRK Percentage [tPRK(n=192)|Percentage

in diopters (n=180)

1—2 68 37.77% |83 43.22%

225-4 83 46.11% 81 42.18%

425-6 16 8.89% 19 9.89%

6.25-8 13 7.22% 09 4.68%

Table :4 Pain scale : on Day 1

Scale aaPRK Percentage |tPRK (n=192)(Percentage
(n=180)

0-1 12 6.73% 68 35.41%

2-6 142 78.89% 116 60.41%

7-10 26 14.44% |08 4.16%

Chi-square (x’) =51.016 df=2 p<0.001 *s ( statistically highly
significant )

Onpostop day 1, pain was significantly less in tPRK group than that
of aaPRK group (P<0.001*HS). Transepithelial PRK technique,
demonstrates significantly reduced postoperative pain, compared with
alcohol-assisted PRK.

Table :5 Epithelial defect healing :

In days |[aaPRK(n=180)|Percentage [tPRK (n=192) |Percentage
1-3 5 2.77% 16 8.33%

4-6 37 20.55% 151 78.64%
7-9 90 50.00% 15 7.81%
10-12 144 24.44% 08 4.16%
>12 04 2.22% 02 1.04%

Chi-square (x’) =153.824 df=4 p<0.001* (statistically highly
significant )

Epithelial healing was significantly faster tPRK group than that of
aaPRK group (P < 0.001* ) Highly significant . Transepithelial PRK
technique, demonstrates significantly faster epithelial healing
compared with alcohol-assisted PRK.

Grade [aaPRK (n=180) [Percentage [tPRK(n=192)|Percentage
0 136 76.31% 175 91.14%
0.5 24 13.33% 08 4.16%

1 08 4.44% 06 3.12%

2 11 6.11% 02 1.04%

3 01 0.55% 01 0.52%

4 00 0.00% 00 0.00%

Chi-square ( xX’) =19.04 df=5 p <0.001* ( statistically highly
significant )

Corneal haze was significantly less in Tprk group than that of aaPRK
group (p <0.001* highly significant ). Transepithelial PRK technique
demonstrates significantly less postoperative corneal haze compared
with alcohol-assisted PRK.

DISCUSSION

The present study was done to compare the postoperative healing in
terms of postoperative pain, epithelial healing and corneal haze in
patients who have undergone alcohol assisted PRK and compare with
the patients who underwent transepithelial PRK . The main limitations
of conventional PRK technique were postoperative pain, photophobia,
corneal haze and delayed visual recovery'*'*"

In the present study the postoperative epithelial healing was early in
transepithelial PRK group compared to aaPRK group.A similar study
comparing the all surface ablation (ASLA) to aaPRK showed the
future role of ASLA in refractive surgery, because of faster epithelial
healing ,lower pain scores, and significantly less haze formation . *

In this study ,the factors such as age and sex are not associated with the
postoperative healing .Similar studies have been reported where age
and amount of ablation were not associated with pain and discomfort
after advanced surface ablation(ASA)."”

Advanced surface ablation (ASA) produces a direct injury of the
nerves of the treated corneal area , including epithelium and upper
stromal layers,”*'and pain is associated with the corneal healing
process.” The primary finding of this study was tPRK offers
significantly reduced early postoperative pain at day 1 and day 5
compared to aaPRK. Aslanides et al" and Fadlallah et al “reported
decreased postoperative pain after single step tPRK, which was
confirmed by our results The recommended methods for assessment of
pain intensity are numerical rating scale (NRS), verbal rating scale
(VRS) or visual analogue scale (VAS)* .NRS and VRS are validated
scales ,showed high concordance between them and are sensitive in
assessing acute pain after surgery”. These three scales were assessed
for post operative pain in a study™’. The choice is not the type of scale
but the condition related to its use such as standardized choice of
descriptor , methods of administration and time frame™. The validity of
VAS and NRS could be extended by using clinically relevant
descriptors of pain such as proportion of patients reporting need for
analgesia®.Some recent studies have reviewed pain management
strategies after PRK”"’. These strategies include the use of BSS during
the procedure and the use of entended wear bandage contact lens until
re epithelialization occurs®.Topical NSAIDS are used for the
management of post operative pain and discomfort following
refractive surgeries ~.Oral analgesics such as NSAIDS and opiates are
used for post operative pain’'.

In our study 86.97% of tPRK group achieved epithelial healing by 6"
day post operatively whereas only 23.32% of aaPRK achieved
epithelial healing in 6days post op which shows there is faster
epithelial healing in tPRK group. In tPRK the refractive ablation is
applied over the epithelium ,which removes the epithelium completely
or incompletely and the subsequent ablation profile advances the
curvature down to stroma .This reverse sequence maximizes the
smoothing effect of epithelium over stromal irregularities and utilizes
the early period of expected better cooperation and fixation for the
critical refractive ablation , leaving the less alignment —critical profile
for the end. Keratocyte apoptosis and myofibroblast activation is a key
factor in stromal recovery after surface ablation procedures and
transepithelial ablation results in lower levels of keratocyte apoptosis
% Epithelial regeneration and integrity is paramount to initiate
cytokine induction , which in turn activates stromal wound healing **.
Alcohol delamination of corneal epithelium can provide a smooth
surface at the level of Bowmans membrane ,the viability of epithelial
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cells is reduced with potential limbal effects™*’. Agarwal et.al observed

an inflammatory response and damage to the anterior stromal
keratocytes , after alcohol exposure ,which could potentiate corneal
haze formation High resolution spectral OCT failed to detect
differences in corneal healing process after tPRK and aaPRk , except
for shorter time to cover the stroma with epithelium in tPRK group™.

The main limitation of alcohol assisted PRK is post operative
haze™™™. In our study 91.14% of the patients who underwent trans
epithelial PRK had no corneal haze whereas only 76.31% of the
patients of aaPRK group had no corneal haze at Imonth . Haze is a side
effect of PRK associated with high ablations discontinuation of
steroids,post operative UV exposure and male sex”*.The use of
Mitomycin C( MMC) adjunctive therapy has resulted in less post
operative and has played a major role in the to the current resurgence
of PRK .The limitation of the present study is the corneal haze
difference in sex proportions between the two groups was not
studied. There are statistically more females in tPRK group ,which may
be a source of bias especially in pain evaluation.

Single step tPRK  technique takes considerably less time than aaPRK
,also ithelps in preventing dehydration prior to ablation .

CONCLUSION:

No touch Single step Transepithelial PRK technique demonstrates less
post operative pain, significantly faster epithelial healing and reduced
corneal haze compared with alcohol assisted PRK.
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